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EMRLICHIS DIAZO REACTION

Z. Klin. Ned. (J. Clin. Ned.) F. Brewing
167--56 1- -. 573, 1894

The ability of the diazo compounds of producing a variety
oI color combinations in combination with a large number of
aromatic substances induced Ehrlich to engage in research on
the reaction of himaj urine to such dlazotizcd qompounds In order
to extend the diagnostic aid furniched by the urine. He utilized
for this a mixture cpntaining sulfanilic acid, hydrochloric acid,
small amounts of nitrite and small quantities of diazobenzene
alIfonic acid. This reagent in mixed with the urine to be tested
and then supersaturated with mamonla. Whereas the greater
n~mber of the specimens the' shows only a somewhat more distinct
yllow coloration, a number of the specimens from patients
acquire a red color varying over a scale from bright pink to
deep red. From the presence or absence of the diazo reaction
as well as the character of the sediment showing a greenish tone
under certain circumstances. Enrlich drew certain diagnostic con-
clusions which he embodied in the following statements:

P: 7ne reaction Is one of the most constant signs of
typhoid fever and its absence makes a diagnosis of the former
doubtful.

2) If a patient with an initial diagnosis of apparent
typhoid shows a very minor or ns i eaction at all between five
and eight days later, then the case can be regarded a priori as
extremely light with a consequent prognosis.

3) Catarrhal gastritis (status gastrious) never shows a
reaction.

4) If the reaction declines or dis&ppears while the
fever remains constant a remission can be expeCted In general
within a few days.
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5) An intense and prolonged reaction may occur also with
slight forms of the disease and theretore does not justify,
especially for female patients, iua unfavorable prognosis.

6) Relapse typhoid customaril shows an excessive re-
action and thA latter therefore need not lead to an unfavorable
prognosis.

7) If, during a cabe of typhoid, there occurs an increase
of fever which is prolonged and accompanied by a strong reaction,
then this is an exacerbation of the typhoid process and a con-
sequent protracted course of the illness is probable.

8) Severe prostration of the bodily forces such as occurs.
during a severe case of typhus. with or without the ilnt3roession
of a localized illress, e.g. hypostasis, lobar pneumonia, may
cause disappearance of an already existing strong reaction. If
this reaction disappears at the height of the typhus together
with a manifest deterioration of general health, this may be
regarded as a turn for the worse.

9) The same reaction is found in epidemic typhus and
millary tuberculosis and its presence therefore is no aid in
differential diagnosis of these "throe" diseases.

The conclusions of Ehrlloh as well as the dlEseertations
of Fischer. Brecht and Lowinson prepared under the npervision
of Ehrlich were soon strongly contradicted by Pentzold and Petri
who alleged observation of tnis reaction also in normal urine
and consequeLitly disputed the diagnostic value of this reaction.
Te differing findings of Pentzold and Petri were due, according
to Fhrlich. to the use of excessively strong solutions of the
diazo compounds %hereas Ehrlich found that the success of his
reaction 4s dependent on the prezence of small amounts of the
active diazobenzene sulphonio acid. The conclusions of Ehrlich
were soon confirmed by Escherich but a reexaminetic n by rantzold
Lbed on si-.zy=nnc Individuals with two hundred arid sixty-five
individual specimens all6gedly made strictly within the sense
of the instructions by Ehrlich did not revise the opinion of this
author or. the diagnostic utility of the reaction. Pentzold
emboded this conviction In the following statements:

1) The substances conditioning the reaction are of
different kindn and are not yet known to us.

2) The chunge of color observed In many diseases where
the reaction has been used, are not actually qualitative but
represent all possible transltlons from yellow to red and exhibit
almost constantly the admixture of the yellow tone of the urinary
pigments
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3) Although the reaction does occue in certain diseases
almost regularly and in others less frequently, it can occur inthe greater majority of fel:erish and a part of the non-feverish
illnesses so that it has only littl3 use for their differentia-
tion.

According to Spiethoff who upholds the views of Ehrlichas against Pentzold, a green sedirnt is a!bwys precipitated if
the true reaction exists tnd only +-Tis sediment is useful In
diagnosis. In a further polemic article, . trt again attacked
Ehrlich on the basis of two hundred cases of' pulmonary tuber-
culosis in which the reaction largely failed in regard to its
useful prognosis and diagnosis. Brehmer al so was not able to
find that the intensity of the diazo reaction parallels the
intensity of the fe-ver. The occurrence of the reaction indicates
in ),is observations not always a deterioration of the condition
whereas Grundies regards the oz.ctirrence of the roaction in
pulmonary tuberculosis always as an ominous sigl.

With this dispute among the various authors, a reexami-
nation was rather necessary and especially so since there was a
risk of oblivion for the reaction due to the d.erogatory judgement
of verious authors.

* ~ Although it had become evident that the original con-
clusions of Fhrllch had undergone certain restrictions, the
reaction did offer certain features of clinical interest.
Obviously, an evaluation of the significance of the reaction
could be obtained only on the basis of a larger body of material
which was amply available to me at the former Clinic of v. Frerch
and that I examined in this regard at the wish and under the
direction of Professor Brieger.

However, before I enter on the observations ma4e In the
clinic, I should like to stress that it is not necessary for
the evaluation of a reaction; as demandedbPentzold, t4accurately know the substance which Is the basis of the reaction.
I shall recall here only the red color of urine with Iron
chloiidc in diabetes and other diseases leading to cachexia, a
reaction ,'hich always plays a certain role although Its indi-
cator has not yet been definitely confirmed.

The observations here reported cover a period of six
months. The urine of 265 patients was examined once per day.
with the reagent prepared according to the inatructions ofEhrlioh, as long as the patients remained in the clinic. The
number of individual tests was about 2,500. Among the 265
patients observed, a diazo reaction was shown in 47 whereas
tat. reaction was absent among the other 218 patients during
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jNtheir entire stay in the clinic. The 47 cases of diazo reaction
observed were distributed among the following illnesses:

Childbed fever 11
Lobar pneumonia 8
Typhoid fevor 7
Pulmonary tuberculosis 6

Facial erysipelas 4
Scarlet fever 3
Meas1 en 2
Leukemia 2
Intestinal tuberculosis I
Purulent flux; ParametrItis, 4th month of

pregnsicy 1
Metrorrhagia. 4th month of pregnancy 1
Multiple suppurative hepatitis and purulent

portal perlphlebitis

Total 47

Th 218 patients in which the ;eaotion was absent durlng
their entire stay In the clinic suffe'ed from the following
illnesses:

Follicular tonsilitis 19
Rheumatic polyarthritis
Vitlum oordis 18
Anemia 18
Purulent flux 13
Gas troen teri t is 11
Stomach ulcer 10
Nephritis 9
Lobar pneumonia 9
Catarrhal bronchitis 8
Catarrhal jaundice 7

'U uoial d'-iOitheria 6
Stomach cancer
Sacculated pleurisy PiPleuritis sicoa 7
Facial erysipelas
Cirrhosis of the liver4
Scarlet fever 3
Muscular rheumatism 3
Epilepsy 3
Oxalio-aoid Intoxication 3
Senile marasmus 3
Pulmonary tuberculosis 2
Measles 2
Transverse myelitis 2
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Chorea 2
Rheumatoid arthritis 2
Floating kidney 2
Suppurative pleurisy 2
Gas tralgia 2
!.bor tus 2
Vomiting of pregnancy 2
Tubercular meningitis 1
Purulent arachnitii
Occupational neurosis 1
Right hemiplegia and apoplectic hemorrhagy 1
Paralysis agitans I
Paralytic dementi6 1
Coccygodyri la 1
Cardialzia 1
Carcinomatous peritonitis 1
Typhlitis Cappendcitls7 1
Cholelithlasis 1
Epistaxis 1
BronchiectiIs 1
Chickenpox 1
Perimetritis 1
Sulfuric-acid intoxication 1
Carbon-monoxide intoxication 1
Merourial stomatitis _

Total 218

The illnesses in which the diazo reaction was observed can
be grouped as follows:

1. Those illnesses in which the diazo reaction always
existed for a certain interval of time: (1) childbed fever.
11 oases; (2) typhoid fever, 7 case6: c)' isu,,... 2 a Li

2. Those illnesses in which the diazo reaction was ob-
served only in some patients whereas it was absent in other
patients suffering from the same illness:

Illness Diazo Reaction
Yes No

Lobar pneumonia 8 9
Pulmonary tueuloIs 6 2
Facial erysipelas 4 4
Scarlet fever 3 3
Measles 2 2
Purulent flux 1 13
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The duration in time of the diazo reaotion as weil as
Its relation to body temperature in the individual illnesses
are indicated from the folloIing observations based on the
scale of intonsity of Ehrlicht 13 H very strong; R2 - strong;

- weak reaotio..

1. Childbed Fever

Case 11 age 21; 13 days after delivery;

2r, ?io. #A --. " ;4 1, s Cx . ,,.,"" . t27. .. . 4 , . . . . 7 .. ,

3 8, 3Q . - ,l 0
70. . "" 3, .3 * . ,2 * O'

Gradual regression of frver; no diazo reaotion while in olino.

Case 21 age 21; 25 days after abortus, pneumonia of
right lower lobe

4. D¢.,,wa,. . C. ,5A.M.,' . .I C . , ,
. C fro, W 74 . , I

, . , 2. . . 3I,0 . " ft

7. . 4n,2 * ,14 III8. ". . 4A,0 ^9 3 1 .
. .. . 9, , q7,0 . R,

II. - ! . .f, 2 . 0

b e2ie. la. *.9e a
13. 1 7 3' 4. 0
14. ,87,9 . 37,2 . 0

' I15 . . 38,0 . 39,1 . 0 "
]G~1. " ENiiu ]WRl.A~

Autopsy findings: status puerperalls (5 weeks after abortus);
u]lcerating endometritis ; thrombophlebltie metritis; circumscribed
right pulmonary pangrene; bilateral metastatic -e-".c 4a; 4OU 1-16

wei.t'_tatic pleurisy; pulmerity and glottio edema; myocardial
adipose metamorphosis; pulpy hyperplasia of the spleen; paren-
chymatous nephritis and hepatitis.

Case 3: age?i 13 days after delivery; strQngly deliriousupon admission; much albumir. in urine; pneumonia of left lower
lobe

6
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J an. ,, .. ,
-, , , 0

31 '3' , 37.7. 0
I. b r 1. , .1. 3.k,9 0
. I . 3.2 0

3 . 40,1 . 0
4. ,, . ( . ,9.3 . 0

., , . ,4 , 39. , 0

7. * 4f.4 ,.7.0 ,
8. 1.7,0 . 40.0 . R ,
0. MI • 3B3, 87 .

t4 Foot, i ' h, a C. 3"-,- 1 C. R, . ',i, I 0 5 . Ro I

12. 3hA .. q-,8 0
* i4t11 *{ 3 1,.

III v-,, . . 3 ,n . 0%,14. 3 h . . .', I0,

1 .. *3 3 31 0
17. - 47, . * 38.4. 0
I. - 3.0. 40,1 A t "

continuous fever and reaotion of varying intensity; exitus on
I 3 ] rch.

Autopsy findings: status puerperalls; right purulent-
fibrinous pleurisy; right pulmonary Info-ot; hypertrophia cordis;
parenchymatous myocardltis; hyperplasia :f spleen; ohronic
parenchymatous nephritis; right pampinl,,rm plexal throwbophlebitis.

Case 4s age 261 12 days after delivery; left fibrinous
pneumonia; right fibrinous pleurisy

2. Narm. "Z't 400'C. Ii
4. C..4,,. :41 403 ,

4. . 402, R,

fever ana reaotlon =ctlnua, 61 itus oi 13 F}uroh.

Autopsy findings: status puelperalls; vaginal diphtheria;
purulent metritis and endometritis; hepatitis; parenchymatou5
and left embollo nephritis; pulpy hyperplasia of spleen; double
suppurative pleurisy; bilateral pleuropneumonla; ohronio gastritis.

Case 5t age 25, ten days after delivery

1 4 .l N O T . ' # V 4 0 , 4 0 C . '
15. *A ,' ,d 37,O'C. 3.l R,

. 87.0 ' 87.0 . 1,.
17. 37 P . R,
18. * * Y,.I * &. 87,5 , .0
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continuously without fever and without reaction.

Case 6z age 26; 13 days after delivery

SJah At- Am CCi t.A0.C. Ri,9. . 9,V . 3M.q . R,
..a; 0 71 . 0

continuously without fever and without reaction.

Cse 7: age 28. 12 days after delivery. Temperature:
evening of 10 March. 41.00 C. R3 ; morning of 11 March. 39.60 C
and R2. exitus during evening.

Autopsy findings: puerperal sepsj; purulent pneumonia
with hemorrhaging fibrinous metastases, and ichor form embolism
of pulmonary artery; retention of placenta; diphtherial endomet-
ritis; thrombophlebitic metritis.

Caje 8s age 43; 10 days after delivery

2. 31i-. .g... 3,6' C.L .,P- 8,6'0. P%

8.3 . 81.0 As 8.
4. * , 81,?. , 87,7. H,

... . n1 q''e 
"

7. ,, .1 7,4 1

continuously without fever mid without reaction.

Case 9: age 28, 11 days after delivery, pneumonia of
left lower lobe

.3. " ,7 ' H
4 . - . 3JO , . .4', , . 1H,

1,. . ,.. , OtA£. I

7. . itu s 6t*l;. "

Autopsy findings: status puerperalls; incomplete rupture
of vagina and cervix; gangrenous diphtherial endometrltis;
chronic parenchymatous naphritl.s; pulmonary edema; sero-fibrlnous
hemorrhagic perloarditis; double pneumonia of lower lobe.

Case 10: age 29; 5 days after delivery

•4.3, • .' 31.5 Ci ..& f 31. C, ,
0. , . . ., .19,.

10 8 -M

:0. . 40!.6

Elites * 408. *
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Autopsy findings status puerperalis; endometi'tis and
hu~orrhsac diphtheral colpitia; partial retention of placeta;
phlcgmonous thrombophlebitiG metritis arid perimetritis; pulpy
hyperplasia of spleen; Infarct of spleen; bilateral lower lobar
metastatic pneumonia: multiple partial baterial nephrItIs.

II. Typhojd Fever

On the dur&tion of the diazo reaction In typhoid fever,
we had available seven cases. The days wlth evening temperatures
%bove 390 C are designated b bold print in the table below.

Days . j C. ., , 
,

: i. .'** . IG I .

1. Age 31 - - - .i- R 1 Ri 1 : , tf, jI

2. Age 21 PR jp R!, , -

3. Age 29

4. Age 12 -1-

5. Age 26 ~' ~ 2
6. Age 21 - a a . i a'a i

7. Age 39 This patient also suffered
Ifrom pulmonary tuberculosis

ni., 1041

Ra a ktNI A t R 0 tR 0tf~~ 0 -Am 47.a~bK : .~~ - I , I:. ,, '1nt- 3

-- -- i -I1  - A AI . b....

I IRI I . , . 6.

2. ezitus after 12 days; 3. disenarged as cured after

47 days; 4.* dibcharged as cured after 49 days;

5. d1_hargeAgo QasurOA Satr 32 ; 6.r

-9-
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ac cured afte, 39 days; 7. A strQg diazo reaction
was observed. Exitus after 41 days.

III. Leukemia

..c observed two cases of leukemia, one a splenic form
r.nd one a pseudo-le,.,kemla. Although The temperatures of both
r-tients never appreciably varied and subhormal temperatures to
40 C wcrc noted only In the last days of the pseudo-leukemia,

the diazo reactions in both cases greatly varied in intensity
cvcry day. Whereas the reaction was entirely absent on indivi-
dual days, a diazo reaction of R repeatedly occurred already
'24 hours later. Both cases terminated in exitus. Since the
splenlc leukemia was discharged from the hospital in a terminal
state, ;:e have avctilable here only the autopsy findings of the
pseudo-leukemle which showed:

Subject patient, age 33. Lymphosarcoma of the neck, of
the posterior mediastinum, of the epigastric glanas. of the
retroperitoncum, of the lumbar region, of the groin, of the
spinal column, of the liver, of the spleen. Amyloid degeneration
of the s& een, the intestine and the kidney. Parenchymatous
nephritis. Adipose degeneration of the renal cortex. Atrophy
of the mvocardlum. Bilateral multiple lobar pneumonia. Ulcer-
ating coliltls. Typhous soars in ileum, Scars in vagina.
Adhesive perimetritis.

IV. Lobar Pneumonia

We observed 14 cases of lobar pneumonia which took a
typical course and of which only one was fatal at the height
of the lllnass. These can be classified L. three groups In
regard to the reaction:

1) The reaction was absent in nine patients during the
entire illness. Except for one fatal case, ai7 others ended

2) The reaction was shown by two patients prior to the

crisis of the illness. The regression of the pneumonic infil-
trates took place r.ther rapidly and the patients recovered
completely within one to two weeks.

3) The reaction occurred in three patients only after the
crisis in the period of regressing fever. Eowever, the resolu-
tion of the pneumonlc infiltrates took a normal course in these
cases.

L_____ . -



In contrast to the lobar pneumonia, the "'asthenic" form
o2 pneumonia observed on three other cases always showed the
reaction already at the time of hepatization. The disease here
was protracted and fatal in all cases.

V. Pulmonary_ T4brculosis

Six of eight patients showed the reaction. Four of the
cascs with reaction were in extrems and died. The twc other
cases with reaction concerned incipient tuberculosis so that the
diazo reaction was only very slight in this Initial stage.

VI. Facial Erysipelas

Four of eight patients with this illness showed the
reaction with varying intensity. One female patient who had
sho;n a reaction of R3 in the initial stage of the illness and

suffered a relapse eight days after discharge from the hospital,
at that time no longer showed the reaction.

VII. Scarlet Fever

Three of six cases of the illness showed the diazo
reaction. Whenever it occurred, the highest intensity was pre-
sent with the start of eruption of the exanthema and regularly
disappeared with the beginning of desquamatlon.

VIII. Measles

Two of four cases exhibited the reaction which was each
time cf shorter duration in this illness than for scarlet fever
and regularly disappeared with the crisis of the exanthema.

IX. Su§purative Hepatitis

A female pat-ent, age 26, ha been suffering allegedly
of gastritis for one week which became rapidly complicated by
an intensive yellow coloration and by constipation. Upon ad-
mission, the emaciated patient suffered, in addition to perceptible
Icteric color of the skin, of the conjunctiva, of the urine, and
pale stools, spontaneous pain ani sensitivity to pressure in the
righit hypochondrium but without any enlargement of the liver.
Fever and diazo reaction were absent. The syndrome consequently
corresponded to that of a oatarrhal gastroenteritis which had
resulted in a catarrhal Jaundice. Twenty-one days after ad-
mission and at a time when the Jaundiced appearance had begun
to regress, there occurred a sudden onset of purulent parotitis
accompanied by chills and temperatures to 38.50 C. With the
onset of this, the reagent produced an intensive ooloration of
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the urine (always R from now on). Since the purulent pal'otitis
rcquircd surgical lAtervention. the patient was transferred to
another station but died In spite of the operation.

Autopsy findings: ulcerating diphtherial colitis; suppur-
alve portal thrombophlebitis; parenchymatous hepatitis and
purulent portal periphlebitis; multiple suppuration; dl.ation
and obstruction of the bile duct; universal jaundice; indurated
hyperplasia of the spleen; hemorrhagic parenchymatous nephritis;
parotitis; partial ulcerating diphtherial prootitis.

If we now summarize these detailed Indications and com-
pare them with the experiences of other authors, we can then
state the following on the value of the diazo reaction:

-1) The diazo reaction represents an indirect symptom
which, similar to the splenic tumor and the fever, Is of diag-
nostic value not In itself but only in consideration of the
other symptoms.

2) The occurrence of the reaction Is based on the fact
that the substances created by the decomposition of the parenchyma

* of the body and/or of Ue pus, are resorbed and are consequently
eliminated through the kidneys.

3) The reaction Is of value for diagnosis and prognosis
specifically in four illnesses:

(a) The react.on is present almost without exception In
severe cases of typhoid fever but Is unusually absent In lighter
cases. Acoordingly. the existence of the diazo reaction should
facilitate diagnosis of typhoid fever in a certain respect.
However. we have no experience on the behavior of the reaction

In the first phase of the Illness. During a case of typhus.
the reaction may gradually become less and this may indicate a
favorable prognosis. Prom the point of 7icw of 11iffexe'niaia 1
dia-riosis. it is of significance that cerebrosplnal meningitis
does not exhibit t.e reaction. By contrast, the reaction Is us-
ually very intense in miliary tuberculosis so that Its existence
is of no value for differentiation between millary tuberculosis
and typhoid fever.

(b) In pulmonary tuberculosis the reotion Is present
in advanced eases as was shown by Grundies and Germain-S6e
although their findings do not agree with our observations which
are, howiever, not very numerous. The reactions here indicates
that a resorption of decar-o¢ d matter from the lungs takes
place. However, In order flit resorption to occur, both healthy
and diseased tissue must maintain an active metabolism. This

12



is a condition which has satisfied for noxincapsulated caverns.
Such a process directly idlcates an unfavorable prognosis.

(c) The reaction occurs extraordinarily easily in
puerperal affections) This Is explaincd by the fact that the
conditions for resorption are very favorable on the inner sur-
face of the uterus. The reaction occurs 4 -equently simultaneously
with the fever but may also appear in advance uf the latter.
Accordin;-ly. its symptomatic significance can therefore probably
be cqiuat.2d with that of fever. It would therefore be desirable
to pay very strict attention to the diazo reaction during the
period of lying-In In order to provide very thorough intra-
uterine disinfection as soon as the reaction is present. It
should be stressed here that the prognosis of lying-in Is by
no meazis unfavorable a priori when the reaction occurs.

(d) The reaction can be very useful for the diagnosis of
hidden suppuration. e.g. abscess of the liver# as shown by the
case detailed above.
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